The Principle8 of an Experimental System It cannot be over emphasised that in using a biological experimental system, the variables between one test and another should be the relatively simple and measurable physical and chemical factors, whilst the effect on the complex and usuaRy immeasurable biological factors should be made to match. In the context of this investigation the question is being asked " to what extent does the concentration of oxygen reaching a neoplasm modify the dose of radiation required to produce a particular result? " Answers to this question can never be obtained from human radiotherapy since one patient varies so much from another and no two neoplasms are exactly alike.
Moreover there are narrow ethical limitations to the variation of treatment and in general only one result may be sought. If however, the experimental testing of therapy in animals is to influence clinical practice, the pathological principles underlying the experimental system and the human situation must be understood and be seen to be identical ; the more nearly the experimental conditions simulate those of the treatment of human cancer the better.
For these reasons it has seemed essential to use an animal neoplasm which infiltrated and gave metastases because these are the two outstanding characteristics of the disease of cancer. The use of a pure in-bred strain of animal main Fig. 4 to II.
In the untreated control group (Fig. 4) Days ( R Ar trecLtment day. FIG. 4 response but there was a common trend of all but two of the nine tumours included.
In the last group treated with 4000 rads whilst breathing oxygen (Fig. I 1) the different response appeared to have resulted in two populations. One of these composed of four tumours had behaved like the anoxic group, whilst the other ten had followed a common trend, usually resulting in continued growth, but with two tumours disappearing for over 120 days up to the time of writing.
Possible reasons for these different responses will be discussed. Meanwhile the results of these different treatments may be compared from the means either of all the tumours in each group (Fig. 12) or, as seems more reasonable, those in each group which follow a common trend (Fig. 13 ). It will be noted how the variation within each group increases from the anoxic group through the air group to the oxygen group and is more marked with the higher dose than the lower.
The mean survival time of all animals in each group is shown in (Alper, 1960 : Gray, 1958 Scott, 1958 (Fig. 14 and 15) . At (Prehn and Main, 1957) . However, the influence of immunity can be minimised by using in-bred strains of animal and tumours arising spontaneously or by induction within the strain. The degree of incompatibility can be tested by using the cell dilution techniques of Hewitt (1958) and the four tests suggested by Scott (1960) (Scott, 1960) . These inter-relations make the exact comparison of the groups in these experiments rather difficult but the possible effects of immunity are diminished when comparison is made between dose and oxygen concentration which produce equal damage to the tumour.
Transplantation technique
The development of a technique which would admit this type of comparison has proved surprisingly difficult. At first, small masses of apparently healthy solid tumour were implanted subcutaneously, but these resulted in irregular Fig. 14 and 15 . The uniform width of the zone of " recent necrosis " suggests a dynamic system with gradually failing circulation in the " capillaries ".
shaped tumours which frequently grew into skin or muscle. Centrifuged free cell suspensions were then injected into subcutaneous tissue through a fine hypodermic needle, but these tumour cells followed the needle track and the incidence of early lymph node metastases was high. At this stage a mixture of a centrifuged cell suspension and sodium alginate was first used in proportions of two parts to one. This mixture was dropped into a 1 per cent solution of calcium chloride and left in it for varing lengths of time. It had been determined that the tumour cells alone would grow after ten minutes immersion in this solution. It was found that after 20 seconds immersion the calcium alginate formed at the periphery of a drop of the mixture produced a capsule such that the tumour pellet could be handled by pipette and be implanted in the subcutaneous tissue. However, whilst almost all these " pellets " grew to form tumours many of these followed the needle track and infiltrated the skin. The impression was formed that the " pellets " were too fragile and ruptured after implantation. At the other extreme " pellets " left in calcium chloride for five (Hewitt, 1959) . The use of different pressures of oxygen may resolve this. It is possible that damage to the lungs from breathing oxygen (Bean, 1945) might have impaired the oxygenation of the arterial blood, either because of pulmonary oedema or intrapulmonary shunting of blood. However, local hypoxia in the tumour seems a more likely explanation than general arterial hypoxia.
Finally, a radioresistant strain of cells can be postulated, but this seems unlikely (Conger, 1956 ; Nice, 1957 (Fig. 12) or those in each group following a common growth pattern (Fig. 13) 
